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During careful studies of the human cardiac conduction 
system the anatomy of the crista supraventricularis is 
an inescapable concomitant demonstration. For the pur•
pose of this report the observations from about 1,000 
human hearts were combined with special additional 
studies of 75 human hearts (50 adults, 25 infants), 30 
dogs and 5 chickens. The crista supraventricularis is 
similar in human and canine hearts. Avian hearts differ 
from mammal hearts in that they contain only a mus•
cular right atrioventricular valve which replaces the crista 
supraventricularis. In addition to dividing the inflow and 
Right ventricular systole is a complex but intricately co•
ordinated process, the fullest understanding of which can 
clarify much about the function of the entire heart, For too 
long too much attention has been directed to the free wall 
of the right ventricle for the simple reason that it is easy to 
see and readily accessible, Any look inside the right ven•
tricle often becomes obscured by the distortion that standard 
methods for opening the heart introduce, It is difficult, for 
example, to comprehend the strategic location and crucial 
control exerted by the crista supraventricularis unless special 
effort is made to expose and display that structure in its 
natural position, 
It is the purpose of this report to describe the gross and 
microscopic anatomy of the crista supraventricularis of the 
human heart and to compare it with that of the dog and the 
chicken, where special lessons exist. On the basis of those 
observations their possible significance will be discussed in 
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outflow pathways of the right ventricle, the crista su•
praventricularis is crucially located to join the interven•
tricular septum and left ventricle to much of the right 
ventricular free wall, thereby playing an important role 
in emptying the right ventricle and closing the tricuspid 
valve. On the basis of these observations, the function 
of the crista supraventricularis is examined relative to 
right ventricular systole, right ventricular infarction, 
various electrophysiologic problems, the performance of 
cardiac surgery and new questions in cardiac imaging. 
(J Am Coil CardioI1985;6:1083-95) 
relation to normal right ventricular function, the hemody•
namic perturbations of right ventricular infarction, the path•
ogenesis of right ventricular hypertrophy, the embryologic 
and postnatal morphogenesis of the heart, the performance 
of cardiac surgery, new questions in cardiac imaging and 
certain electrophysiologic disturbances such as arrhythmo•
genic right ventricular dysplasia and type B Wolff-Parkin•
son-White syndrome, 
Methods 
Routine sections of the heart. During the past 25 years 
I have dissected and prepared histologic sections from the 
conduction system of about 1,000 human hearts, ranging in 
age from a few months of fetal development to the ninth 
decade of life. For comparative purposes I have similarly 
studied hearts of monkeys, cows, horses, bats, rabbits, 
chickens and many dogs. The method for those studies has 
been previously published (1). In the standard process for 
preparing the block of tissue containing the atrioventricular 
(A V) node and His bundle, the first incision from the ex•
posed right side of the interatrial and interventricular septa 
passes forward directly through the crista supraventricularis 
near the aorta (Fig. 1 and 2). The next incision is routinely 
made perpendicular to that cut surface and into the right 
coronary artery at its origin. Both of those incisions nec•
essarily call attention to the location and anatomic config-
0735-1097/85/$3,30 
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Figure 1. Tissue routinely removed to study the conduction sys•
tem is illustrated here to demonstrate its anatomic incorporation 
of the crista supraventricularis. In this normal adult human heart, 
A shows the cross section of the left ventricle (and interventricular 
septum) marked with a white dashed line and the arch of the 
crista supraventricularis marked with a black dotted line. The 
transected profile of the crista supraventricularis is marked with 
arrows in both A and B. B, The cuts made to remove the block 
of conduction system tissue are marked with matchsticks. The 
anterior margin of the block includes the posterior half of the crista 
supraventricularis. lAS = interatrial septum; IYC = inferior vena 
cava; IYS = interventricular septum; PY = pulmonary valve; 
RCA = right coronary artery; RY = right ventricle; TY = tri•
cuspid valve. 
uration of the crista supraventricularis in its natural position. 
The routine sections from the first block (anteriormost) of 
A V junctional tissue contain not only the left and right 
bundle branches (Fig. 3) but always the junction of the crista 
supraventricularis with the interventricular septum directly 
beneath the right coronary sinus of the aorta (Fig. 3 and 4). 
As a matter of course during the preceding procedures, the 
gross anatomy of the crista supraventricularis is revealed. 
Special additional examinations. These were con•
ducted in 50 adult human hearts and 25 infant hearts iri the 
following manner. In addition to the routine first block of 
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A V junctional tissue prepared for the study of the conduction 
system, which contained the posterior half of the crista 
supraventricularis as just described, the remaining junction 
of the aorta to the heart was also removed; it contained the 
anterior half of the attachment of the crista supraventricularis 
to the interventricular septum. Then the rest of the crista 
supraventricularis (away from the aorta) was cut into three 
to five blocks about 8 mm thick, and 10 serial sections were 
routinely obtained from each block to examine the histologic 
organization of the tissue included. 
Ten of the 25 infant hearts were small enough to be 
embedded whole and serially sectioned. Seven of these were 
cut in the frontal plane, and therefore perpendicular to the 
Figure 2. Anatomic relations of the crista supraventricularis are 
additionally depicted in this second normal adult human heart 
viewed from below (A) and from above (B). How the crista su•
praventricularis (black dots) divides the inflow from outflow path•
ways of the right ventricle (RY) is apparent (A) and its junction 
with the interventricular septum (IYS) is well shown. Its relation 
to the aorta (Ao) and to the anterior leaf of the tricuspid valve 
(TY) is apparent (B). The central block of tissue (B) represents 
the approximate area routinely removed for study of the conduction 
system. LAD = left anterior descending coronary artery; PDA = 
posterior descending coronary artery; other abbreviations as in 
Figure 1. 
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Figure 3. These two photomicrographs are frontal 
plane sections through the anterior margin of the 
conduction system tissue block. A, The right bundle 
branch (RBB) is seen less than 2 mm from the 
posterior inferior margin of the crista supraventric•
ularis (Cr. Supr.). The section in B is made several 
millimeters anterior to the one in A and the right 
bundle branch is now seen (shielded by collagen) 
in the septal endocardium well below the crista su•
praventricularis. The relation of the junction of in•
terventricular septum (rVS) and crista supraventric•
ularis to the root of the aorta (Ao) is seen clearly. 
Goldner trichrome stain was used. Magnification is 
indicated by reference bars. LBB = left bundle 
branch; LV = left ventricle; RV = right ventricle. 
I 3mm I 
LV 
plane of the two A V valves, but three were cut horizontally 
in a plane parallel to the A V valves. These two different 
orientations were optimal not only for examining the course 
of the A V node and His bundle with its two branches, but 
also for demonstrating the crista supraventricularis in the 
two planes perpendicular to each other (but of course not 
in the same hearts). 
Vinyl casts. In a previous study (2) of the anatomy of 
the human coronary arteries,vinyl casts were prepared of 
all the vessels and two of the four cardiac chambers, most 
often the right atrium and right ventricle. These original 
casts were available for clear orientation of the chamber 
anatomy to that of the coronary arteries, and to demonstrate 
the relation of the crista supraventricularis to the interven•
tricular septum, pulmonary artery and aorta (Fig. 5). Ob•
servations from these vinyl casts could thus be compared 
with the gross anatomy (Fig. I and 2) and histologic dem•
onstrations (Fig. 3 and 4) from other human hearts. 
Comparative anatomic studies. Special comparative 
anatomic studies were performed with the hearts of 30 dogs 
and 5 chickens. Five of the 30 canine hearts were fixed 
in the distended state to preserve optimally the position 
and course of the crista supraventricularis, and these 5 
hearts were then processed whole for embedding in paraffin 
(Fig. 6). 
Chicken hearts were small enough to embed whole eas•
ily. They were sectioned in the frontal plane (Fig. 7) to 
demonstrate particularly the muscular right A V valve which 
is typical of the avian heart (3). There is neither a fibrous 
tricuspid valve nor a separate crista supraventricularis in the 
chicken heart. Previous studies in the bat (4) permitted some 
comparative observations from a mammalian heart similar 
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Figure 4. Cross section of a normal adult human crista supra•
ventricularis (open arrows) is shown near the interventricular sep•
tum (A) and several millimeters away from the septum (B). Note 
how the U-shaped profile of the crista supraventricularis cups the 
right coronary sinus of the aorta (Ao). The right coronary artery 
(RCA) emerges to pass in the trough of the crista supra•
ventricularis. The anterior leaflet of the tricuspid valve (TV) lies 
directly over the crista supraventricularis. RA = right atrium; 
RV = right ventricle. 
TV 
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in size to that of small birds, and one in which the natural 
heart rate is even more rapid than that of the chicken (400 
to 1,000 beats/min in the bat compared with 200 to 300 
beats/min in the chicken). 
Anatomic Findings 
General anatomic relations. In both human and canine 
hearts the crista supraventricularis is similarly located in 
relation to the tricuspid anulus, the root of the aorta and the 
pulmonary artery, and it exhibits the same junctional con•
tinuity with the interventricular septum in one direction and 
with the free wall of the right ventricle in the other direction. 
As indicated previously, the muscular valve of the right A V 
Figure 6. A canine heart, fixed with formalin in the normally 
distended state and then infiltrated with paraffin, has had a port 
cut in the right ventricular (RV) free wall to permit a good view 
of the crista supraventricularis (eL SUpL). All essential anatomic 
features are identical to those in humans. MPA = main pulmonary 
artery; other abbreviations as in previous figures. 
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Figure 5. Vinylite casts of two normal human hearts 
are photographed here across the uncast left ventricle 
and illustrate the location of the crista supraventric•
ularis (the void produced when its myocardium is 
corroded away is centered with a bold white circle) 
and its relation to the root of the aorta (Ao), pul•
monary artery (PA) and interventricular septum 
(IVS). White plastic fills the chambers of the right 
ventricle and right atrium (RA), the pulmonary ar•
tery and root of the aorta. Septal branches of the 
left anterior descending coronary artery pass be•
neath the lower margin of the crista supraventric•
ularis (open arrows) where it joins the interven•
tricular septum. AVNA = AV node artery (A). B, 
A branch (curved black arrow) of the right coro•
nary artery courses through the crista supraventric•
ularis to enter the septal myocardium. 
orifice of the chicken replaces both the tricuspid valve and 
the crista supraventricularis. 
Several metaphorical examples will help to clarify the 
anatomy and probable function of the crista supraventric•
ularis. Its junction with the interventricular septum resem•
bles the spout of an old-fashioned water pump, protruding 
from the septum and forming a V-shaped trough (in cross 
section) within which the right coronary artery courses (Fig. 
1 and 4). As the right coronary artery courses in this trough, 
its attachment to the aorta at one end and to the diaphrag•
matic surface of the left ventricle (in 90% of human hearts) 
at the other end suggests the possibility of a tethering func•
tion by that artery in relation to the right ventricle, acting 
in effect as a checkrein. The crista supraventricularis also 
resembles a bracing strut which extends from the top of the 
interventricular septum to the top of the right ventricle; an 
architect could consider it a spandrel. During right ventric•
ular systole, the crista supraventricularis serves as a surcin•
gle that simultaneously functions to narrow the tricuspid 
orifice and to bring the free wall of the right ventricle toward 
the interventricular septum, thus assisting in the emptying 
of the ventricular contents into the pulmonary artery. Its 
septal attachment also enables the crista supraventricularis 
to function as a mechanical transducer connecting the right 
ventricle to the left ventricle and integrating their combined 
actions. 
Relation to the free wall of the right ventricle. One 
excellent way to see the crista supraventricularis, and par•
ticularly to appreciate the natural position of its strategic 
location, is through a generous port cut into the free wall 
of the right ventricle of a heart carefully preserved in its 
normal configuration and external dimensions (Fig. 6). Sev•
eral traditional methods for viewing the interior of the right 
ventricle are less satisfactory for purposes of visualization, 
very often obscuring or distorting the crista supraventricu-
JACC Vol. 6, NO.5 
November 1985: 1083~95 
Figure 7. These three frontal plane sections il•
lustrate the normal muscular right A V valve (white 
arrow) of the chicken. The three sections were 
cut about 2 to 3 mm apart. The muscular valve 
spirals its attachment from the interventricular 
septum (IVS) (A) out to the lateral margin of 
the right ventricle (RV) (C). Instead of a fibrous 
raphe marking the junction of the anterior leaflet 
of the mitral valve (curved arrow in B and C) 
and aorta (Ao), there is a muscular band (black 
dot) cut in cross section. Periodic acid-Schiff 
stain was used. Abbreviations as in previous 
figures. 
laris. For example, when looking down into the right ven•
tricle from the opened right atrium, one sees the anterior 
leaflet of the tricuspid valve which normally covers and 
hides the entire crista supraventricularis. If one looks into 
the right ventricle through a standard autopsy incision up 
through the pulmonary valve, with the free wall reflected 
laterally away from the interventricular septum, the crista 
supraventricularis appears to be an artifactual fold rather 
than the stout strut it actually is. Bread loaf sections of the 
heart in a succession of planes all parallel to the A V rings 
usually begin at the apex and end near the A V valves where 
little attention is paid to the crista supraventricularis, which 
remains with the supraventricular chambers, its useful ori•
entation to the interventricular septum having been cut away. 
Several right ventricular structures are sometimes con•
fused with or included in descriptions of the crista supra•
ventricularis. These include the moderator band, the muscle 
of Lancisi, the papillary muscle of the right ventricle and 
the so-called septal and parietal bands. A particularly lucid 
differentiation of these structures (Fig. 8) is available in 
Walmsley's section describing the heart in Quain's Anatomy 
(5). The crista supraventricularis extends from the inter•
ventricular septum, where its junction is sometimes referred 
to as the septal band, and out along the tricuspid anulus and 
free wall of the right ventricle, where its ramifications are 
said to be parietal bands. These arbitrary separations into 
"bands" serve to confuse rather than clarify. Similarly, one 
can imagine an extension from the junction of crista su•
praventricularis and interventricular septum down along the 
right septal surface to join either the muscle of Lancisi or 
the moderator band, but there is no consistent continuity of 
this type and these are both best considered as separate 
structures. 
Relation to interventricular septum. The crista su•
praventricularis has the unique characteristic of being the 
only attachment of the right ventricular free wall to the 
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central upper portion of the interventricular septum. In many 
respects this may be a more crucially important synchro•
nizing location than is the attachment of free right ventricular 
wall to the left ventricle along the lines of either the anterior 
or the posterior interventricular sulci. All three of these 
attachment sites serve to correlate right ventricular systolic 
contraction with that of the left ventricle, but the distin•
guishing difference for right ventricular function may be the 
properties provided to it by the crista supraventricularis. For 
example, the puzzling negative experimental results after 
destroying the right ventricular free wall (6), when consid•
ered in relation to the hemodynamic perturbations associated 
with right ventricular infarction, may be predominantly or 
entirely attributable to complete sparing of the crista su•
praventricularis in the experiments. 
If the circumferential location of the crista supraventri•
cularis is examined in relation to the interventricular septum 
(Fig. 1 and 2), it can be seen to be more anteriorly placed 
rather than directly in the middle of the right ventricular 
outline. Because left ventricular systole includes a clockwise 
twist if viewed from the apex cordis, the resulting pull by 
the interventricular septum would help the crista supra•
ventricularis participate in right ventricular emptying. Con•
versely, during left ventricular diastole the strut-like con•
figuration of the crista supraventricularis would assist in 
opening the right ventricle and widening the tricuspid orifice. 
Relation to the tricuspid valve. There are three general 
attachment sites for the tricuspid valve. The first two are 
the junction of interatrial and interventricular septa for the 
septal leaflet, and the top of the diaphragmatic portion of 
the right ventricle for the posterior leaflet. What is less 
generally appreciated is that virtually all of the anterior 
leaflet of the tricuspid valve hinges from the crista 
supraventricularis (Fig. 1, 2 and 4). Whereas the posterior 
leaflet continues directly to the region of the posterior in•
terventricular sulcus, there being apposed to the septal leaf-
1088 JAMES 
ANATOMY OF THE CRISTA SUPRAVENTRICULARIS 
® 
Ant. cusp of 
tncusp!d ' 
valve. 
~iE'"""~_CuSpOf 
pulmonary 
valve, 
Ant. pap 
muse. of 
I.ft 
ventricle. 
ventncle, 
Figure 8. These two illustrations are adapted from Walmsley 
(5). There are two comments to make concerning the otherwise 
excellent drawing in A, based on observations from the present 
study: 1) the junction of crista supraventricularis and interventric•
ular septum appears directly beneath the pulmonary artery whereas 
it should appear beneath the aorta, and 2) the chordae tendineae 
of the anterior papillary muscle (Ant. pap. musc.) of the left 
ventricle may be pointed too far laterally. The cast (originally 
attributed to a preparation by Tandler) of the right cardiac chambers 
(D) shows remarkably well the location of the crista supraventric•
ularis, which is represented by a void in the cast, in relation to 
the pulmonary artery (P.A.) and the right endocardial surface of 
the interventricular septum which the right ventricular chamber 
cast defines. c.s. = coronary sinus; I. V.c. = inferior vena cava; 
S.V.c. = superior vena cava. Compare the drawing in A with 
Figures I, 2, 6 and 9. Compare the cast in D with those in Figure 
5 which additionally have coronary arteries filled. 
let, the anterior leaflet at no point approaches the anterior 
interventricular sulcus, being widely separated from it by 
the outflow tract of the right ventricle. Thus, although the 
connection of the free right ventricular wall to the posterior 
interventricular septum participates in the process of tri•
cuspid orifice narrowing during right ventricular systole, the 
connection between the anterior interventricular septum and 
the free wall of the right ventricle plays no role in that 
process. Instead, it is the contraction of the crista suprav•
entricularis, conjoined with the interventricular septum and 
pulled toward it, which serves that purpose for the anterior 
portion of the tricuspid orifice. 
® 
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Histologic organization of the crista supraventricu•
laris. It was surprising to discover the "hollow" construc•
tion of the crista supraventricularis, which gives the external 
gross appearance of a very thick band of muscle. However, 
this U-shaped appearance in cross section (Fig. 1 and 4) 
may be the optimal mechanical configuration to provide the 
greatest strength for the least myocardial mass. Further•
more, the trough-like configuration perfectly fits directly 
beneath the right coronary sinus of the aorta (Fig. 4) to join 
with the interventricular septum there, and it accommodates 
the right coronary artery in its passage into the right A V 
sulcus. The right ventricular myocardium comprising the 
trough of the crista supraventricularis is thinner in cross 
section near the interventricular septum, there being I or 2 
mm thick, than it is farther out along the A V sulcus, where 
it becomes 3 to 5 mm thick (Fig. 1, 3 and 4). 
Near the interventricular septum the fibers in the crista 
supraventricularis are arranged longitudinally and generally 
parallel to each other (Fig. 9). At their junction with the 
septum they blend into similarly oriented septal fibers. Lat•
erally, fibers of the crista supraventricularis fan out in mul•
tiple directions, some continuing toward the margo acutus 
and forming the attachment base for the tricuspid valve. 
Others radiate across the free wall of the right ventricle and 
pUlmonary conus. This fascicular orientation of convergence 
to the septum and divergence across the right ventricular 
free wall forms a geometric picture of the power vectors at 
play during cardiac systole. 
Teleologically, it could be reasoned that the crista su-
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Figure 9. These six photomicro•
graphs are from horizontal plane sec-
tions of the heart of a small child, 
demonstrating the anatomic relation 
of the crista supraventricularis to nu•
merous neighboring structures. Sec•
tions proceed in series of a few mil•
limeters apart from uppermost (A) 
downward (to F). A, The origin of 
the right coronary artery (RCA) from 
the aorta (Ao) is shown, and there is 
only the upper tip of the posterior 
margin of crista supraventricularis 
(open arrow). B, Both upper mar•
gins of the crista supraventricularis 
are visible (open arrows) and the right 
coronary artery passes in the trough 
between them. C, The "lips" of the 
crista supraventricularis are nearly 
joined (open arrows) and the right 
coronary artery has passed toward the 
lateral margin of the right ventricle 
(R V). The bulkier trough of the crista 
supraventricularis is now cut in D, E 
and F, as seen between paired open 
arrows. Note the longitudinal ori•
entation of myocardial fibers in this 
portion of the crista supraventricu•
laris and how they distribute near their 
junction with the interventricular sep•
tum. The heart was tilted slightly, so 
that the atria and their A V valves do 
not form a plane perfectly parallel to 
that in which the sections were cut. 
Goldner trichrome stain was used. 
Other abbreviations as in previous 
figures. 
praventricularis is optimally located to serve as a presso•
receptive site in the heart, just as has been suggested for 
the junction of interatrial and interventricular septa (7) and 
for the tips of the ventricular papillary muscles (8). For that 
reason special neural structures were sought in the histologic 
sections of the crista supraventricularis, but few were found. 
Relation to the conduction system. Any histologic sec•
tion of the proximal course of the right bundle branch and 
the distal portion of the His bundle, whether in the horizontal 
or the frontal plane, illustrates their proximity to the crista 
supraventricularis. The distance of this relation varies from 
one heart to another, more or less in relation to the size of 
the membranous interventricular septum. If the membranous 
septum is small, the right bundle branch lies remarkably 
close to the crista supraventricularis where it joins the in•
terventricular septum (Fig. 3). 
Relation to coronary arteries. Blood supply to the crista 
supraventricularis is derived almost entirely from the prox•
imal right coronary artery passing directly over it (Fig. 10). 
This relation resembles a soaker hose used by gardeners to 
irrigate narrow strips of lawn, with many small separate 
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right coronary branches plunging down into the crista su•
praventricularis. Rarely, a septal branch of the left anterior 
descending coronary artery may veer through the interven•
tricular septum into the crista supraventricularis, or con•
versely an anomalous branch of the right coronary artery 
may course through the crista supraventricularis not only to 
perfuse the septum but occasionally to provide part or all 
of the usual left coronary circulation. 
Canine versus human heart. Given the similarity of 
the canine and human crista supraventricularis, there is at 
least an anatomic basis for anticipating close relevance of 
experimental findings in the dog to clinical counterparts in 
humans. However, there is one major anatomic difference 
that must be considered and that can in some respects be 
usefully employed. That is the fact that the canine right 
coronary artery virtually never supplies any portion of the 
diaphragmatic surface of the left ventricle, whereas the hu•
man right coronary artery most often does (90% of human 
hearts have some left ventricular supply from the right coro•
nary artery [2]). This species difference makes the conse•
quences of right coronary occlusion experimentally produced 
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Figure 10. These two vinylite casts of normal human coronary 
arteries show the relation of the right coronary artery to the crista 
supraventricularis, which has been corroded away and is repre•
sented by the void between the right atrium (RA) and right ventricle 
(RV). B, the coronary branches penetrating perpendicularly into 
the crista supraventricularis are clearly shown. 
in the dog quite different from similar occlusion when it 
occurs in humans. In the dog the right ventricular free wall 
and the crista supraventricularis are primarily supplied by 
the right coronary artery, as they are in humans. However, 
to mimic the consequences that would be expected in most 
human hearts after proximal right coronary occlusion, the 
canine experiment would require occlusion not only of the 
right coronary artery but also of some portion of the left 
circumflex artery. These coronary anatomic differences could 
lend themselves to more precise experimental definition in 
the dog to help explain ischemic malfunction by various 
cardiac structures during human right ventricular infarction. 
Geometry of the right ventricle. Anatomic findings may 
be summarized by using the analogy of a tetrahedron for 
the right ventricle (9). With such a diagram it is simple to 
depict the plane of the tricuspid valve and its relation to the 
planes of the anterior wall of the right ventricle, the posterior 
wall of the right ventricle and the right surface of the in•
terventricular septum, with these four planes forming the 
tetrahedron (Fig. 11). In that geometric configuration the 
location of the crista supraventricularis can be further vi•
sualized and from that the systolic vectors generated for 
RIGHT VENTRICULAR TETRAHEDRON 
Definition of POINTS 
A - Top of margo acutus 
B - Crux cordiS 
C - Pulmonary valve (approx ), 
0- Apex cordiS 
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Definition of LINES 
AS - Posterior AV sulcus 
AC -Anterior AV sulcus (approx ) 
AD - Margo acutus 
Be - Junction of lAS & IVS (approx.) 
SO-Posterior IV sulcus 
CD - Anterior IV sulcus (approx.) 
Definition of PLANES 
ABC - Tricuspid valve 
ACD-Anterlor wall RV 
A8D- Posterior wall RV 
BCD- Interventricular septum 
Figure 11. The geometric contour of the right ventricular chamber 
of the human heart is usefully depicted as a tetrahedron, as drawn 
here. The pertinent anatomic relations are listed. lAS & IVS 
interatrial and interventricular septum, respectively; IV = 
interventricular. 
such functions as tricuspid valve narrowing and widening 
and right ventricular emptying can be appreciated (Fig. 12). 
Clinical Implications 
Standard textbooks of anatomy rarely mention the crista 
supraventricularis of the heart, even less often include it in 
their index and virtually never discuss it in any detail. How-
Figure 12. Utilizing the schematic right ventricular tetrahedron 
defined in Figure II, one can indicate the function of the crista 
supraventricularis. The asterisk marks its approximate site of junc•
tion with the interventricular septum. In the diagram the four 
vectors depicted are: I, a pull across the pulmonary conus; 2, a 
pull across the free wall of the right ventricle from the region of 
the apex cordis; 3, a pull across the free wall from the area of the 
margo acutus and 4, the pull along the A V sulcus which narrows 
the tricuspid orifice. In actuality, all these schematic vectors merge 
concurrently. Their approximate location is further depicted in the 
vinylite cast of a human heart seen on the right. 
Vectors Generated by 
Crista Supraventricularis (*l 
During Right Ventricular Systole 
c 
D 
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ever, it is as large and quite likely at least as important as 
the two papillary muscles of the left ventricle which are 
familiar to all and are always discussed. It is the intent of 
this report to provide a clearer appreciation of this unusual 
structure and to call attention to' its probable functional im•
portance. Performance of the crista supraventricularis during 
normal right ventricular systole includes the securing of 
much of the free wall of the right ventricle toward the 
interventricular septum, thereby coordinating its action with 
that of the left ventricle. These events and related ones were 
reviewed in the anatomic descriptions and will not be re•
peated here. To explain the contribution by the crista su•
praventricularis to other subjects important to the clinician, 
further discussion will include right ventricular infarction, 
right ventricular hypertrophy, embryologic and postnatal 
morphogenesis of the heart and certain electrophysiologic 
problems such as the type B Wolff-Parkinson-White syn•
drome. Finally, several new approaches to the planning of 
intracardiac surgery and the enhancement of modern im•
aging procedures for diagnostic purposes will be considered. 
Right Ventricular Infarction 
In contrast to left ventricular infarction, it is unusual to 
see isolated infarction of the right ventricular free wall unless 
it is significantly hypertrophied, as in chronic cor pulmon•
ale. With the unhypertrophied right ventricle, its infarction 
is nearly always an accompaniment of left ventricular in•
farction, either along the anterior interventricular sulcus in 
conjunction with anteroseptal infarction of the left ventricle, 
or adjacent to the posterior interventricular sulcus in con•
junction with posterior infarction of the left ventricle. In 
recent years a distinct group of clinical circumstances have 
been recognized as associated with right ventricular infarc•
tion (10-14). They include a marked elevation of right atrial 
pressure plus systemic venous hypertension associated with 
low cardiac output. 
Role of crista supraventricularis. Of the numerous ef•
forts to explain the unusual hemodynamic perturbations ob•
served with right ventricular infarction, none of the pub•
lished interpretations from experimental (6,11,14,15) or 
clinical (10,12,13,16,17) studies have duly considered the 
likely role of the crista supraventricularis. During cardiac 
systole it should generate a complex power vector that si•
multaneously pulls in most of the free wall of the right 
ventricle (Fig. 12) from the margo acutus and anterior in•
terventricular sulcus to the apex cordis. Furthermore, if the 
experimental destruction of most of the canine right ven•
tricular free wall does not lead to systemic venous hyper•
tension (6), but "right ventricular infarction" in humans 
does (10-14), one could deduce that myocardial contraction 
of the free wall adds little to what the crista supraventri•
cularis did itself, at least in conjunction with movement 
along the interventricular sulci .. 
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Role of septal participation. Suspicions about the sep•
tal participation in the hemodynamic abnormalities of the 
right ventricular infarction in humans (15-17) come very 
close to the probable explanation, but septal malfunction 
itself cannot be the sole answer. It would seem more likely 
that the crucial link is the crista supraventricularis and that 
damage of the interventricular septum may be only con•
tributory or not necessary at all. For example, the massive 
destruction of the septum that would be necessary to weaken 
pull on the right ventricle from the regions of the anterior 
and posterior interventricular sulci would be associated with 
numerous other complications such as heart block and a 
high likelihood of septal rupture (18). 
Ischemia or infarction of the crista supraventricu•
laris. A very proximal occlusion of the right coronary artery 
would not only deprive much of the right ventril liar free 
wall of its blood supply, along with (in 90% n( human 
hearts) the A V node (1,2,19) and some of the diaphragmatic 
surface of the left ventricle; it would also, perhaps more 
importantly, make the crista supraventricularis ischemic. If 
very proximal occlusion of the right coronary artery does 
lead to systemic venous hypertension, as some results have 
suggested (20), it cannot be due (at least in the dog) to 
associated left ventricular infarction or septal damage. Other 
experiments (6) have already indicated that it cannot be due 
to damage of the free wall of the right ventricle. This leaves 
only the crista supraventricularis in the equation. 
Two functions of the crista supraventricularis especially 
merit consideration in explaining the hemodynamic con•
sequences of right ventricular infarction. First, the loss of 
a tethering function by the crista supraventricularis would 
weaken the ability of the right ventricle to empty itself and 
almost certainly facilitate its dilation and failure. Second, 
structural support of the anterior leaflet of the tricuspid valve 
would be damaged but, more important, normal narrowing 
of the tricuspid orifice during right ventricular systole could 
no longer occur. Both of these malfunctions would be ex•
pected to cause a loss of cardiac output and venous plus 
right atrial hypertension and possibly some incompetence 
of the tricuspid valve. 
From coronary arteriographic studies we could improve 
our understanding of right ventricular infarction by exam•
ining the hemodynamic consequences of either left circum•
flex or right coronary occlusion (or both) and relating them 
to the topographic location of infarction (21). For future 
clinicopathologic correlations it will be most helpful spe•
cifically to include careful evaluation of the crista 
supraventricularis. 
Right Ventricular Hypertrophy 
In the clinical lore of electrocardiography the "crista" 
pattern (RR' or Rr' in leads V I and V 2) is often attributed 
to the normally late activation of the crista supraventricu-
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laris. It is prominent in children and young adults even in 
the absence of right ventricular hypertrophy, but it becomes 
progressively more distinct with hypertrophy. In fact, it 
should be anticipated that the crista supraventricularis would 
be an early and major participant in the pathogenesis of right 
ventricular hypertrophy secondary to any form of chronic 
pulmonary hypertension (22). Growth and strengthening of 
the crista supraventricularis during right ventricular hyper•
trophy would provide at least two advantages for functional 
performance. It could more effectively coordinate the emp•
tying of the right ventricle with actions attending systole of 
the normally more powerful left ventricle, and it could more 
effectively assist in the closure of the tricuspid orifice, which 
usually becomes especially subject to stress under these 
circumstances. For neither of these two compensatory ad•
vantages is there any counterpart on the left side of the 
heart. 
In cases of unexplained generalized cardiac enlargement 
(for example, "cardiomyopathy") it should be expected that 
the crista supraventricularis would participate along with 
the rest of the heart. As a corollary, if it failed to participate 
or was in some way damaged, as might happen with regional 
abnormalities of small coronary arteries (23), hemodynamic 
disturbances similar to those found with "right ventricular 
infarction" may occur. 
Morphogenesis of the Heart 
Normal development of the crista supraventricularis. 
Much of the general configuration of the human fetal heart 
is complete before the end of the 2nd month of gestation 
(24). However, that is not the same as saying that all mor•
phogenesis has been finished. There is evidence not only 
that molding and shaping of the A V node and His bundle 
are incomplete at birth but also that a number of important 
changes evolve in the postnatal period for many months and 
sometimes several years (25-28). Similarly, the ductus ar•
teriosus and the foramen ovale, each of which is normally 
patent at birth, undergo major transformations (closure) in 
the postnatal period. Both the fetal and the infant heart 
contain a proportionately larger total mass of right ventric•
ular myocardium than is true later in life. Associated with 
these normal postnatal changes there is a progressively in•
creasing dominance of left ventricular mass compared with 
that of the right ventricle, although it is unclear how those 
anatomic changes are mediated. If the crista supraventri•
cularis fails to participate in the normal' 'involution" of the 
postnatal right ventricle, or if it actually hypertrophies or 
grows in proportion to the left ventricle, right ventricular 
outflow tract obstruction could be the result. If the crista 
supraventricularis does not develop normally to begin with, 
or if it undergoes an exaggerated amount of involution, 
normal function of the right ventricle would be impaired. 
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Congenital heart disease. Of the little modem attention 
given to the crista supraventricularis, most has been in the 
context of congenital heart disease. From that attention sev•
eral theories have evolved concerning the pathogenesis of 
interventricular septal defects (which are often classified as 
being above or below the crista supraventricularis), and of 
a variety of malformations of the great vessels alone or in 
conjunction with malformations of the two ventricles. Un•
surprisingly, there has been debate about just what should 
be called the "crista" (29). Although the location and con•
figuration of the crista supraventricularis have great merit 
for taxonomic classification of congenital anomalies of the 
heart, and for the fuller understanding of cardiac morpho•
genesis in general, the present study was directed primarily 
to the definition of its normal anatomy in the human heart. 
Even though some ontogenetic and phylogenetic consider•
ations are appropriate, it would seem more reasonable to 
begin with information from the normal human heart about 
which our collective ignorance remains dismayingly large, 
rather than to derive our concepts about the crista supra•
ventricularis principally from its appearance or location in 
hearts known a priori to be anatomically anomalous. 
Electrophysiologic Disturbances 
Right ventricular dysplasia. Studies in recent years have 
defined a form of arrhythmogenic right ventricular "dys•
plasia" (30), although the evidence that there is true dys•
plasia rather than local disease of some type remains ten•
uous. The source of the arrhythmia has been identified in 
the right ventricle, usually the outflow tract, and surgical 
excision or delimitation has been successful. Some have 
suggested a spectrum of developmental abnormalities (30) 
extending from Uhl's anomaly (31), in which there is virtual 
absence of right ventricular myocardium, to lesser examples 
with a variable amount of myocardial distortion and fatty 
replacement. How the crista supraventricularis may be in•
volved in these several processes has yet to be described. 
From the present study there were no histologic character•
istics of the normal crista supraventricularis to suggest any 
type of electrophysiologic specialization. 
Study of the conduction system. Both the His bundle 
and the right bundle branch pass at varying distances from 
the inferior margin of the normal crista supraventricularis, 
and each is normally shielded or isolated in its usual course. 
However, in some hearts either of these elements of the 
conduction system may lie remarkably close to the crista 
supraventricularis. It is reasonable to anticipate that because 
of normal anatomic variability a direct connection to the 
crista will sooner or later be found in some hearts. Under 
usual conditions the entire shielded course of the human 
right bundle branch passes through the interventricular sep•
tum to emerge finally into the right ventricular endocardium 
through the moderator band near the base of the anterior 
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papillary muscle of the right ventricle (32). The normal 
spread of right ventricular excitation is thus understandably 
much delayed in reaching the vicinity of the crista supra•
ventricularis, or at least the epicardial sites overlying it. 
To record from the endocardial surface of the crista su•
praventricularis, suitable electrodes can be placed on the 
anterior leaflet of the tricuspid valve near its base, or if the 
heart is open, as may occur during either human or exper•
imental cardiac surgery, the anterior leaflet can be gently 
retracted for even more direct recording. Bipolar catheter 
recordings usually employed to study the His bundle can 
also, with relatively minor changes in electrode position, 
be similarly utilized to examine electrical activity of the 
region of the crista supraventricularis. For the latter purpose, 
passage of the catheter through the superior vena cava may 
be more suitable for stable placement adjacent to the crista 
supraventricularis. Properly located electrodes on a Swan•
Ganz type of catheter could also serve admirably for this 
purpose (3). 
In classic studies of the conduction system in vertebrate 
hearts, Davies (3) described a direct connection between 
the His bundle and the muscular right A V valve of birds. 
He further reasoned that early activation of that valve to 
cause it to close might be necessary to prevent regurgitation 
of ventricular blood into the right atrium, as might happen 
with tardy closure of a "floating" fibrous valve during rapid 
heart rates. That attractive teleologic explanation seems un•
likely to be correct for two reasons. First, the left A V valve 
of birds is not muscular but fibrous, just as in humans, yet 
both sides of the avian heart contract at the same rate. 
Second, in the bat heart (4), which is normally more rapid 
than most avian hearts (except for that of hummingbirds), 
both right and left A V valves are entirely fibrous rather than 
muscular. On the other hand, Davies had an excellent point 
about the direct and early activation of the muscular right 
A V valve in birds and its functional importance. Given its 
bulky mass, that valve in all likelihood could close effi•
ciently only if it were directly and "prematurely" activated 
to contract. Philosophically, it is difficult to visualize what 
value is derived from this exceptional construction of the 
avian right A V valve, but it is a question with possibly very 
interesting answers. 
Type B WoltT-Parkinson-White syndrome. There is a 
different and clinically more relevant phylogenetic consid•
eration concerning early activation of the muscular right A V 
valve of the chicken in comparison with behavior of the 
mammalian crista supraventricularis. In type B Wolff•
Parkinson-White syndrome the earliest epicardial activation 
of the right ventricle is most often along the A V sulcus near 
the margo acutus. Although it is widely assumed that this 
is the consequence of direct myocardial connections be ween 
the right atrium and adjacent ventricle at that point, the 
alternative suggestion has previously been made (34) that 
abnormal early activation of the crista supraventricularis 
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should produce a similar epicardial breakthrough in that 
region of the right ventricular surface. More needs to be 
known about both the normal and the abnormal activation 
sequence for the electrical impulsc delivered to the crista 
supraventricularis. 
Surgical Procedures 
If, as discussed previously, tLe crista supraventricularis 
serves an essential integrative function for normal right ven•
tricular systole, then eithcr inad\crtent or intentional dam•
age to it during cardiac surgcry may cause hemodynamic 
abnormalities resembling those found with "right ventric•
ular infarction. " However, numerous other factors may alter 
the consequences of such damage, particularly in patients 
with complex congenital abnormalities, and the nature or 
extent of hemodynamic problems from damage to the crista 
supraventricularis could be magnified or distorted by what•
ever other hemodynamic abnormalities coexist. 
Relief of right ventricular obstruction. For certain sur•
gica procedures the relation of the crista supraventricularis 
is more straightforward. For example, surgical resection of 
tissue within the outflow tract of the right ventricle has for 
many years been practiced as a means of relieving obstruc•
tion due to hypertrophied myocardium there. Given the nor•
mal anatomy of the crista supraventricularis, it would be 
exceptional for right ventricular (infundibular) hypertrophic 
stenosis to occur without major participation by the crista. 
Furthermore, the normal integrative function of the crista 
supraventricularis during right ventricular systole may be 
even more important when right ventricular hypertension is 
present. In this context the crista supraventricularis could 
both contribute to the problem and be essential in its effec•
tive resolution. Thus, resection of just enough tissue to 
relieve obstruction but not so much as to impair normal 
function of the crista supraventricularis in these cases be•
comes a balancing challenge for the surgeon. 
Aortic valve replacement and repair of ventricular 
septal defect. Of the variety of surgical procedures that 
may damage the crista supraventricularis, two will illustrate 
the basis for concern about the possibility. Replacement of 
the aortic valve, particularly with a prosthesis having a rigid 
anular ring, necessarily involves manipUlations in and near 
the junction of the crista supraventricularis with the inter•
ventricular septum (Fig. 2 to 4). Repair and closure of an 
interventricular septal defect similarly may take place in just 
the same region. The possible early or late consequences 
of lack of attention to and careful preservation of the crista 
supraventricularis remain to be determined and should be 
investigated. 
Arrhythmogenic right ventricular dysplasia. Wide•
spread resection of right ventricular myocardium has been 
advocated in the surgical treatment of arrhythmogenic right 
ventricular dysplasia, including the complete detachment of 
1094 JAMES 
ANATOMY OF THE CRISTA SUPRAVENTRICULARIS 
the right ventricular free wall from both the anterior and the 
posterior interventricular sulci (35). Guiraudon et al. (35) 
reported that their patients had normal hemodynamic status 
postoperatively. From their description and illustrations it 
does not appear that the crista supraventricularis was in•
volved in the surgical procedure, which could explain the 
satisfactory postoperative hemodynamic state. 
Fontan operation for tricuspid atresia. Another sur•
gical procedure that may involve the crista supraventricu•
laris is the Fontan operation for tricuspid atresia (36), in 
which connection of the right atrium to the pulmonary artery 
has produced satisfactory results, bypassing a hypoplastic 
right ventricle. If the tricuspid valve in such cases is com•
pletely closed or obliterated, then clearly no participation 
by the right ventricle could contribute to the operative suc•
cess. If, however, there is some patency in the tricuspid 
valve and some flow through the right ventricle occurs, as 
may be true in lesser degrees of the abnormality, then the 
crista supraventricularis could playa major role in the later 
useful adaptive changes. 
In the case of tricuspid atresia, which has a grave prog•
nosis in the absence of surgical relief, it has usually been 
reasoned that right atrial hypertrophy permits the heart to 
adapt to its new pressure load after the Fontan procedure. 
Physiologic experiments in dogs would certainly support 
the concept of potential power of right atrial myocardium 
(37). But there is one important caveat for that concept, and 
that concerns the significant negative inotropic action of the 
vagus nerve on atrial myocardium (38) which is either neg•
ligible or absent for the ventricles. Phasic changes in right 
atrial flow after the Fontan procedure can be expected be•
cause of respiratory influence on venous filling of the right 
atrium. Although altered venous filling is one significant 
determinant of such variations, which do coincide with nor•
mal breathing, during breathing there is also a concomitant 
waxing and waning of vagal tone (the Hering-Breuer reflex) 
which is sufficiently strong to cause phasic heart block under 
suitable experimental conditions (39). One must thus sus•
pect that phasic changes in vagal tone can cause concurrent 
negative inotropic effect in the right atrium and contribute 
to the variation in right atrial flow (40). Under those cir•
cumstances the presence or absence of the crista supra•
ventricularis, in cases where even a small amount of flow 
through the right ventricle occurs, becomes significant be•
cause the crista would probably behave like most ventricular 
myocardium, which exhibits little or no inotropic response 
to vagal influence. 
Internal rupture or damage to the crista supraventric•
ularis. Internal ruptures of the heart may be caused by 
chest trauma (for example, steering wheel injuries), local 
infection or granuloma, congenital or acquired aneurysms 
and myocardial infarction. Depending on the nature of cer•
tain traumatic injuries to the chest, the crista supraventric•
ularis may be damaged; this would particularly include 
those events involving the root of the aorta. Any infection 
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or granuloma involving the right coronary cusp of the aortic 
valve or right coronary sinus of the aorta is close enough 
(Fig. IB, 2, 3 and 9) to place the crista supraventricularis 
in jeopardy, particularly at its junction with the interven•
tricular septum. This would be particularly true if an an•
eurysm was present, because rupture of a right coronary 
sinus aneurysm may occur directly through the crista su•
praventricularis into the right ventricle. Thus, the right ven•
tricular overload caused by the abrupt onset of a new left 
to right shunt would be compounded by two other compli•
cations: derangement of right ventricular systole caused by 
damage to the crista supraventricularis, and the probable 
associated incompetence of the tricuspid valve, especially 
its anterior leaflet. 
Diagnostic Considerations 
Imaging techniques. In light of better understanding cf 
the anatomy of the human crista supraventricularis several 
diagnostic methods can be utilized for its future study. These 
include echocardiography and computed axial tomography, 
contrast ventriculography and coronary angiography and newer 
techniques using isotopic methods or nuclear magnetic res•
onance. Echocardiographers and other imagers, with a few 
notable exceptions (41), have generally ignored the crista 
supraventricularis. By whatever imaging technique is used, 
the internal configuration of the right ventricle can and should 
be defined to include the crista supraventricularis, recog•
nizing that some different angles of view will be required 
for the purpose. 
Coronary arteriography. Coronary arteriography can 
be readily utilized to relate the exact location of right coro•
nary lesions to the blood supply for the crista supraventri•
cularis (Fig. 10). As discussed in the consideration of the 
probable location of coronary lesions in clinical right ven•
tricular infarction and in planning suitable experiments in 
dogs, the essential point (as emphasized from studies of 
human right ventricular infarction by Kulbertus et al. [42]) 
will be the proximity of any right coronary occlusion to the 
aortic origin of the right coronary artery. In fatal cases with 
postmortem examinations, the precise histologic definition 
of the extent of infarction in the crista supraventricularis 
becomes an important consideration, not only for under•
standing right ventricular performance and its failure but 
also for relating observed changes (or their absence) to ap•
propriate coronary lesions. 
Electrocardiography. Electrocardiography can similarly 
be evaluated for its diagnostic value, including the devel•
opment of definitive criteria for right ventricular infarction 
and right ventricular hypertrophy, and to improve our un•
derstanding of the pathogenesis of arrhythmias associated 
with right ventricular dysplasia and the type B Wolff•
Parkinson-White syndrome. Intracardiac electrophysiologic 
studies, such as those pioneered by Kossmann and co•
workers (43,44), can be correlated with standard electro•
cardiography for all of these purposes. 
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For each of the clinical problems just discussed, the spe•
cific role of the crista supraventricularis remains to be de•
termined, From an appreciation of its anatomy, however, 
the major general function of the crista supraventricularis 
is clear: it holds the right ventricle together. 
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